Results are presented which are obtained by a new elaborate method developed at NLR for the determination of the characteristics of thin wings in subsonic flow. Attention is paid to the rate of convergence of the numerical solutions, especially with respect to the number of collocation points. Two rectangular wings have been treated in order to examine the influence of the aspect ratio. The influence of the rounding of a kink is demonstrated by means of a series of constant chord wings with hyperbolic edges.
1~ Introduction
For predicting the lift distribution on wings in the subsonic speed region the lifting surface theory of Multhopp [11 has received wide acceptance. Especially the computerisation of the method by Van Spiegel and Wouters [2] has made it to the standard technique for solving aerodynamic loading problems. In essence the method is a collocation technique, applying the boundary condition at a number of pivotal points distributed over the wing in spanwise and chordwise direction, which leads to a system of linear algebraic equations.
It should be expected that the results obtained by increasing the number of spanwise and/or chordwise stations will show a certain convergence. However, it became apparent that for a given number of spanwise stations and for different numbers of chordwise points very strong variations occur in the results, becoming worse when increasing either aspect ratio or sweep of the wing.
This then led the present authors and Wouters to a thorough investigation of lifting surface theory trying to remove the inherent difficulties in Multhopp's method. Two reasons were found which may impair Multhopp's method. In the first place the spanwise integrand is not completely regular for all values of the spanwise co-ordinate. In the second place since the integrand, consisting of the product of the pressure series coefficient and the spanwise influence function is represented by a single polynomial, it is not possible to judge afterwards, whether the representation of the pressure series coefficients or the accuracy of the integral gives rise to poor results.
In [3] a new method was presented, where these difficulties were no longer present. For a number of planforms it was shown that convergence of the results occurred with an increase in the number of pivotal points. This especially proved to be true for the local center of pressure line. Although the material presented is rather convincing, two effects have not been covered, namely the effect of an increase in the number of chordwise points to about ten and the effect of rounding the planform near a kink. Especially the latter effect is important since most modem airplane wings show one or more kinks.
Therefore the purpose of the present paper is to present additional results on these items by 86
Th. E. Labrujere, P. J. Zandbergen considering rectangular wings of aspect ratio two and seven and the so-called hyperbolic wing for different rounding parameters.
To make the paper self-contained a short outline is given of the more essential points in the method of [3-1. Shortly after the appearance of [3] a paper was published by Lamar [5] containing the results for several planforms calculated by a somewhat modified Multhopp method. A comparison of the results of Lamar with those of the new method has been included.
A short outline of the method
If the (x, y) plane is the plane of projection of a thin wing, c~(x, y) being the local angle of incidence of the wing and Acp(X, y)being the pressure distribution over the wing, the governing equation of lifting surface theory can be written as:
where s denotes the semi-span, x~ and xt are the equations of the leading and trailing edge respectively, and where K is given by 
